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l A  b iii
Abstract
The frames in Hilbert spaces were first introduced in 1952 by Duffin and Scha-
effer to study non-harmonic Fourier series, now they have been an important field
of investigation for wavelet analysis. Frames are the generalization of orthonormal
basis, mainly lie in that not only they can reconstruct the elements belonged in
one space by using nonunique coefficients, but also they have the good disturbance
stability. Based on these characteristics such that the frame theory has been ex-
tensively studied. With the development of the frame theory, in order to meet the
specific needs many other kinds of frames are proposed, such as pseudo-frame, outer
frame, fusion frame, and so on. And the more general framework is g-frame, which
was proposed by Professor Sun Wenchang in use of operator’s means in 2006. In
this paper we focus on the investigations of nature of dual frames, constructions of
alternate dual frames pairs and the important properties characterizations of frame.
The main work is as follows:
In Chapter 2, we use a typical example to illustrate that in many cases it is
an advantage to construct a pair of alternate dual frame decomposition than to
construct a tight frame, then we give various characterizations of alternate dual
frame pairs in finite Hilbert spaces, and show how one can construct a pair of
alternate dual frames by adding vectors to a given frame.
In Chapter 3, we generalize the oblique principles to the more general g-frames,
and give the equivalent condition for a g-frame {Γj : j ∈ J} to be an oblique dual
g-frame of {Λj : j ∈ J}, we also give the sufficient condition for a pair of oblique
dual g-frames to be symmetric. In the end, we construct several pairs of oblique
dual g-frames under different conditions.
In Chapter 4, we introduce a new sequence ni :=
∑
k∈I fi(ek)ω̃k in Banach
space, where {fi}i∈I ⊂ X∗ is any given sequence in the adjoint space of Banach
space X, {ei}i∈I is a p-Riesz basis for X, {ω̃i}i∈I ⊂ W ∗ is a q-Riesz basis for W ∗,
which is a adjoint of closed subspace W of X, and use it to further characterize
R-dual principle in Banach spaces, including using sequence {ni}i∈I and {fi}i∈I to















In Chapter 5, we use the synthesis operator of g-frame to characterize g-frame
and g-Riesz basis in the more general inner product space called Hilbert C*-module
space, and we also introduce a bounded linear operator L related to two g-Bessel
sequence to further characterize g-frames. In the end, we derive several important
equalities and inequalities of g-frames in Hilbert C*-module space.
In Chapter 6, we derive several important equalities and inequalities of contin-
uous g-frame, which is an extension to g-frames and continuous frames, we also have
a discussion on the excess of continuous g-frames, and give a perturbation result of
continuous g-frames at the end of this chapter.
Key Words: G-frames; Continuous g-frames; Alternate dual frames;
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